Beer Is Less Harmful for the Liver than Plain Ethanol: Studies in Male Mice Using a Binge-Drinking Model.
Mechanisms involved in the less damaging effects of beer in comparison to hard spirits have not yet been fully understood. The aim of the study was to determine if the effect of beer intake on the liver differs from that of plain ethanol and if so to determine mechanisms involved. Male C57BL/6J mice received either ethanol, beer (ethanol content: 6 g/kg body weight) or iso-caloric maltodextrin solution. Markers of steatosis, lipogenesis, activation of the toll-like receptor-4 signaling cascade and lipid export in liver and tight junction proteins in duodenum were measured 6 and 12 h after acute ethanol or beer intake. Alcohol ingestion resulted in a significant increase of hepatic triglyceride accumulation 6 and 12 h after ingestion, respectively, being markedly lower in mice fed beer. Expression of sterol regulatory element-binding protein-1c mRNA was significantly lower 12 h after alcohol or beer exposure, while fatty acid synthase mRNA expression was induced in livers of ethanol-fed mice and to a lesser extent in mice fed beer 6 h after acute alcohol ingestion. Protein levels of tight junction proteins in the small intestine were similar between groups while expression of myeloid differentiation primary response gene 88 in livers was significantly induced in ethanol- but not in beer-fed mice. Concentrations of 4-hydroxynonenal protein adducts and inducible nitric oxide synthase protein were also only induced in livers of mice fed ethanol. Protein levels of apolipoprotein B were induced in livers of beer-fed mice only. Our data suggest that beer is less harmful on the development of acute alcohol-induced liver damage than plain ethanol in male mice.